Carbamazepine a dibenzapine derivative with structural resembling to the tricyclic antidepressant, it is used to control some types of seizures in the treatment of epilepsy. It is also used to relieve pain due to trigeminal neuralgia. One of the major problems with this drug is its very low solubility in biological fl uids, which results into poor bioavailability after oral administration. Hence present study was carried out to enhance dissolution properties of carbamazepine. Physical mixtures and solid dispersions of carbamazepine were prepared to enhance its water solubility. Physical mixtures and solid dispersions of carbamazepine were prepared by using polyvinyl pyrrolidone K-30, polyethylene glycol 4000 and polyethylene glycol 6000 as water-soluble carrier at various proportion (1:0.1, 1:0.2, 1:0.4, 1:0.6, 1:0.8, by weight) by employing solvent evaporation method. The drug release profi le was studied according to USP XXIII monograph in 1% sodium lauryl sulphate solution. It was found that the dissolution rate and the dissolution parameters of the drug from the physical mixture as well as solid dispersion were higher than those of the intact drug. The degree of the dissolution rate enhancement depended on the nature and the amount of the carrier, i.e., the higher amount of the carrier used, the higher dissolution rate was obtained except for polyvinyl pyrrolidone K-30 and PEG 4000 solid dispersions. Among carrier studied solid dispersion of Carbamazepine: PVP K-30 at 1:0.2 (drug:carrier ratio) gave highest dissolution. The increase in dissolution rate of the drug may be due to increase wettability, hydrophilic nature of the carrier and also possibility due to reduction in drug crystalinity.
Carbamazepine, a dibenzapine derivative with structure resembling the tricyclic antidepressans, is used to control some types of seizures in the treatment of epilepsy. It is also used to relieve pain due to trigeminal neuralgia (tic douloureux). It should not be used for other more common aches or pains. One of the major problems with this drug is its very low solubility in biological ß uids and its biological half-life between 18 to 65 h that results into poor bioavailability after oral administration 1,2 . It shows erratic dissolution proÞ le in gastric and intestinal ß uid due to its poor water solubility. Rate of absorption and/or extent of bioavailability for such insoluble drug are controlled by rate of dissolution in gastrointestinal fluids. The peak plasma concentration (C max ) and the time taken to reach C max (t max ) depend upon extent and rate of dissolution of drug respectively. The effort to improve the dissolution and solubility of a poorly water-soluble drug remains one of the most challenging tasks in drug development. Several methods have been introduced to overcome this problem like solid dispersions, complexation, Zydis technology, and by the use of hydrophilic carriers.
Solid dispersion, which was introduced in the early 1970s 3 , is essentially a multicomponent system, having drug dispersed in and around hydrophilic carrier(s includes: Þ rstly, the particle size of a drug is reduced to submicron size or to molecular size in the case where solid solution is obtained. The particle size reduction generally increases the rate of dissolution; secondly, the drug is changed from crystalline to amorphous form, the high energetic state which is highly soluble; finally, the wettability of the drug particle is improved by the dissolved carrier [16] [17] [18] . In the present investigation, solvent evaporation method was employed for the preparation of carbamazepine solid dispersions. The carriers used were polyvinyl pyrrolidone K-30 (PVP K-30), polyethylene glycol 4000 (PEG 4000) and polyethylene glycol 6000 (PEG 6000). The samples were prepared at various drug-tocarrier weight ratios.
MATERIALS AND METHODS
Carbamazepine was obtained as a gift sample from Torrent Research Centre, Bhat village; Gandhinagar. The carrier used, PEG 4000; PEG 6000 and PVP K-30 were from S. D. Fine Chem. Limited. Biosar. All other materials used were of pharmaceutical grade.
Preparation of physical mixtures:
Accurately weighed amount of carbamazepine and either carrier at various drug-to-carrier weight ratios were thoroughly blended in glass mortar for 5 min. The composition of various batches is shown in Table 1 . The products were kept in desiccator for further study.
Preparation of solid dispersions:
The solid dispersions of carbamazepine and either carrier at various drug-to-carrier weight ratios were prepared by solvent evaporation method. The 4 g of Carbamazepine was dissolved in 40 ml of isopropranol in a beaker and carrier was added and mixed to dissolve at 40° on a hot plate. Isopropranol was evaporated at room temperature for 1 h and the resulting semi-wet mass was passed through 60 #. The granules were dried at room temperature for 1 h and further dried at 65° overnight in hot air oven. The products were kept in desiccator for further study. Compositions of solid dispersions were same as used in physical mixtures is shown in Table 1 .
In vitro dissolution studies

:
The dissolution of the samples was studied, using dissolution apparatus I (USP XXIV) basket method. The dissolution medium was 900 ml of 1% w/v sodium lauryl sulphate solution, maintained at 37±0.5°. The stirring speed was 75 rpm. Accurately weighed samples (physical mixtures and solid dispersion granules), equivalent to 200 mg of carbamazepine were Þ lled in '0' size hard gelatin capsule by hand filling method and placed in basked of dissolution apparatus. A 5.0 ml sample solution was withdrawn at appropriate time intervals and filtered through 0.45 µm millipore filter. An equal volume of fresh dissolution medium was immediately replaced. The concentration of carbamazepine at each sampling time was analyzed spectrophotometrically at 288 nm. The experiments were performed in triplicate. With help of standard curve equation concentration were found using absorbance values.
RESULTS AND DISCUSSION
The dissolution rate of pure carbamazepine was very poor and during 120 min a maximum about 19.30% ) .
of the drug was released. The reason for the poor dissolution of pure drug could be poor wettability and/or agglomeration or particles size. It was found that the dissolution rate of the drug increased according to increasing amount of hydrophilic carriers in physical mixture batches. This was due to the increase in solubility of drug by the presence of hydrophilic carrier surrounding the drug particles. fig. 1 shows comparative release profile of various solid dispersions of carbamazepine with PVP K-30, physical mixture containing 1:0.8 ratio of drug: PVP K-30 and pure drug. From release profile it can be seen that dissolution of carbamazepine in solid dispersions increase with increase in PVP K-30 up to 1:0.2 ratio of drug: PVP K-30. This increase in the dissolution rate may due to increase in drug wettability, solubilization of drug by carriers. After this particular ratio with further increase in the amount of PVP K-30, the dissolution was decreased.
The decrease in dissolution may be due to binding effect of PVP K-30. It was found that the drug release from physical mixture is greater than that of the pure drug and slower than that of solid dispersions. From the results, it was conclude that the dissolution rate of carbamazepine increased by preparing solid dispersion with PVP K-30. Fig. 2 shows the comparative release profile of solid dispersions of Carbamazepine with PEG 4000, physical mixture batch containing physical mixture containing 1:0.8 ratio of drug: PEG 4000 and pure drug. Release profile shows that dissolution of carbamazepine increase with increase in PEG 4000 up to 1:0.2 ratio of drug: PEG 4000. This increase in the dissolution rate may due to increase in drug wettability, solubilization of drug by carriers. After 1:0.2 ratio of drug: PEG 4000 increase in carrier ratio showed no significant change in dissolution rate of drug that may be due to localized effect of carrier. The drug release from physical mixture is greater than that of the pure drug and slower than that of solid dispersions. From the results, it was concluded that dissolution rate of Carbamazepine increased by preparing solid dispersion with PEG 4000. Fig. 3 shows the comparative release profile of various solid dispersions of Carbamazepine with PEG 6000, physical mixture batch containing 1:0.8 ratio of drug: PEG 6000 and pure drug. Dissolution of carbamazepine increases with increase in PEG 6000 up to 1:0.8 ratio of drug: PEG 6000. This increase in the dissolution rate may due to increase in drug wettability, solubilization of drug by carriers. It was concluded that the drug release from the physical mixture is greater than that of the pure drug and slower than that of solid dispersions. From the results, it was conclude that the dissolution rate of carbamazepine increased by preparing solid dispersion with PEG 6000.
Finally from the above study it was concluded that the solid dispersion technique had been shown as a successful approach to improve the dissolution rate of carbamazepine. The nature and the amount of the carrier used played an important role in the enhancement of the dissolution rate. The increase in the dissolution rate would provide the rapid onset of action after the drug is taken orally.
